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Applicants are submitting a Petition to Make Special under 37 C.F.R. § 1.102(d), 
in the above-captioned application (hereinafter, the "Present Application"). Pursuant to 
M.P.E.P. § 708.02 VIII(e), Applicants are submitting the following detailed discussion of the 
references which Applicants consider most closely related to the presently claimed subject 
matter. The discussion points out how the presently claimed subject matter is distinguishable 
over these references. Discussion of a reference should not be construed as an admission that the 
reference is prior art to the Present Application. 

To identify references closely related to the presently claimed subject matter, 
Applicants relied on: 

(i) a pre-exarnination search carried out by Prior Art Searches, Inc. 
(Arlington, VA), as described in the Statement Regarding Pre-Examination Search 
submitted herewith; 

(ii) a search carried out by the United Kingdom (UK) Patent Office in an 
examination of a UK patent application claiming priority to the above-referenced 
application, and having claims directed to, inter alia, novel reagents and methods related 
to the catalytic protein subunit of human telomerase (/.*., the same general subject matter 
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under examination in the present case). A copy of the search report is attached to the 
Statement Regarding Pre-Examination Search submitted herewith; 

(iii) other references known to the Applicants and/or Applicants' 
representatives. 

Applicants note that the searches carried out by Prior Art Searches, Inc., and the 
UK Patent Office (i and ii supra) identified references in addition to those discussed infra. 
Those references listed in the searches, but not listed below, are either not believed to be highly 
relevant, are cumulative with other references discussed below, or both. For the Examiner's 
convenience, the two-letter identifier used in the accompanying PTO Form-1449 is given in 
brackets for each published reference discussed below. In addition to the published references 
discussed infra, Applicants also include brief descriptions of related U.S. and foreign patent 
applications to which the Present Application is related by a claim of priority or subject matter, 
noting the listed inventors and assignees for each application. 

As an initial matter, Applicants point out that the claimed invention relates to, 
inter alia, isolated, purified, and recombinant preparations of the catalytic protein subunit of 
human telomerase, referred to as human telomerase reverse transcriptase or hTRT. The claimed 
invention also relates to, inter alia, isolated, purified, and recombinant variants and fragments of 
the full-length protein and nucleic acids encoding hTRT, as well as methods relating to the novel 
hTRT peptide, polypeptide, protein, oligonucleotide and polynucleotide reagents of the 
invention. 

The following references are considered by Applicants to be most closely related to 
the claimed invention: 

A ' U.S, Patent No- 5,489,508 fTherapv and niap nn sis of Conditions RalatPH fn 
Telomere length and/or Telomerase Activity." issued in 1 Q 96 to West h- a l ) [AM] 

The '508 patent described the relationship between telomerase activity and 
telomere length and the ability of a cell to proliferate, and described a variety of diagnostic and 
therapeutic methods relating thereto. The '508 patent also described a method of identifying 



Thomas R. Cech, et al. PATFNT 
Serial No.: 08/854,050 - 1 
Page 3 

present methods and reagents relating to the catalytically active human telomerase subunit 
protein (hTRT) are not described in the '508 patent. 

Continuation-in-part and divisional patent applications related to the '508 patent 
are pending or have issued as U.S. patent numbers 5,707,795; 5,686,245; 5,695,932; and 
5,645,986. Because their disclosures, as they relate to the present matter, are believed to be 
cumulative with the '508 specification, they are not separately discussed. 

B - U,S, Patent 5,583.016 r'Mammalian Tfeln merase." issued in 1996 to Villeponteau. 
etaLHAL] 

The '016 patent described compositions and methods relating to the RNA 
component of human telomerase, and the gene encoding it. Methods of using or targeting the 
telomerase RNA were also described , e.g., methods for detecting the presence or amount of 
telomerase RNA in a sample, and methods for treating a condition associated with telomerase 
activity using agents that target the telomerase RNA. The '016 patent described methods by 
which the telomerase protein subunit(s), or their genes, could be isolated, including affinity 
capture using the telomerase RNA or its complement as the affinity iigand and expression 
screening using labeled telomerase RNA as a probe. The '016 patent did not describe the present 
methods and reagents relating to the catalytically active telomerase subunit protein. 

c - Japanese patent publication JP 091 54575 -A ("Telomerase useful in diagnosis of 
tumor? - comprises RNA protein having aggreg ate containing protein located at terminal region 
of human chromosome." assigned to So osei K.K rAhstractV p ublis hed June 17. 1997| TF1 
This publication described a putative human telomerase ribonucleoprotein, 
comprising three proteins (about 50, 80, and 140 kD), which is obtained from human tumor cells 
by homogenization, precipitation, chromatography and electrophoresis. The abstract appears to 
describe a relatively crude protein preparation, and does not provide any nucleotide or amino 
acid sequence. 
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D - - WO 96/1281 1 ("Yeast Telomerase Comp ete and Method* Tfanp TW » 
Gottschlinp et al./Arch IVv C orp. published in J QQ*) p?^ 

This publication described genes encoding template RNA of the yeast 
Omferompcu cerevmae and five "telomerase associated proteins" referred to as "STR1" and 
"STRs 3-6." The use of these agents to modify the proliferative capacity of a cell by modifying 
telomerase activity, for development of diagnostics and therapeutics, and for generation of anti- 
telomerase antibodies was described. Methods for isolating human genes encoding telomerase- 
associated proteins were noted, such as using a "suppression of telomeric silencing protocol- 
using human nucleic acids expressed in yeast (page 36). The publication did not identify a 
human telomerase-associated protein having telomerase catalytic activity. Moreover, the nucleic 
acid and amino acid sequences described in the WO 96/1281 1 publication are not those of the 
TRT proteins or genes. 

E - WQ 96/40868 ("Essential Oligonucleotide o f Vertebrate Telomerase." Hnlrf 
Spring , Harbor Ub/Greider et aL published in 1 9 96) l"FR] anH Autexier et al.. H 996 
"Reconstitution of human telomere activity and identification of a mi n imal fictional r^p inn nf 
the human telomeres RN A," EMBO J 15:5928-15) [FT] 

These publications described the use of partially purified telomerase extracts from 
human 293 cells in reconstitution experiments. The extracts were treated with micrococcal 
nuclease to destroy the telomerase RNA component (hTR) prior to reconstitution. The 
publications stated that telomerase activity, as assessed using an in vitro assay, could be restored 
by addition of the RNA component of human telomerase (hTR) or truncated variants. The 
publications also described the use of the "reconstituted" telomerase to screen for telomerase 
inhibitors. 

No characterization of the protein subunits of human telomerase was provided in 
the publications. The publications described a cell extract partly enriched for telomerase activity, 
but did not identify the telomerase catalytic subunit or provide amino acid or nucleotide sequence 
for the hTRT protein or gene. 
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" F - WQ 96/19580 ("Telomerase Protein Comp ri nt." Cold Sp rinp Harhn T 
Uboratory/Greidgr et a L published in 1 996 ^ f FC I and Relate M ™»rr~, [dr, FGj FP ] 

The WO 96/1 9580 publication described the genes encoding two polypeptides 
purported to be subunits of Tetrahymena thermophila telomerase. The disclosed polypeptides 
were identified on the basis of copurification with Tetrahymena telomerase activity and were 
described as 80 kD and 95 kD polypeptides. WO 96/19580 also provided amino acid sequences 
and "synthetic genes" for the disclosed proteins. Methods for attempting to clone the human and 
mouse homologs of the 80 kD and 95 kD components were described in prophetic terms (page 
32-36). These Tetrahymena proteins, along with! the sequences of genes encoding them, were 
also described by Collins et al, 1995, Purification of Tetrahymena telomerase and cloning of 
genes encoding the two protein components of the enzyme, Cell, 81: 677 [DR.]. A rat homolog of 
the Tetrahymena p80 protein was described by Nakayama et al., 1997, TLP1: A Gene Encoding a 
Protein Component of Mammalian Telomerase Is a Novel Member of WD Repeats Family, Cell 
88:875-84 [FG]. A human homolog of the Tetrahymena 80 kD polypeptide described by Collins 
et al. is described by Harrington et al., 1997, A Mammalian Telomerase-Associated Protein, 
Science 275:973-977 [FP]. 

The 80 kD and 95 kD proteins described in WO 96/19580 and other references 
were not disclosed as having telomerase catalytic activity. In addition, based on sequence 
comparisons, the 80 kD and 95 kD proteins are not homologs of the human or nonhuman (e.g., 
Tetrahymena) TRT polypeptides. 

G - Lendvay etal.. 1996. "Senescence mut ants of Snr.rharomvces cerevisiae with a 
defect in telomere replication identify thr ee additional EST genes " Genetics 144:1399-1412. 
P>S] 

Lendvay et al. described four yeast genes, ESTl, EST2, EST3, and EST4, that play 
a role in telomere maintenance in Saccharomyces cerevisiae. Epistasis analysis demonstrated 
that the four EST genes function in the same pathway as the previously identified TLC1 (which 
encodes the RNA subunit of S. cerevisiae telomerase). 

The yeast EST2 gene is identified in the Present Application and priority 
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differs from the present disclosure, in part, in that there was no teaching that the yeast EST2 g 
encoded a protein with catalytic activity. Lendvay et al. stated that the yeast EST2 protein 
contained "no motifs that provide clues as to function" (abstract). In addition, Lendvay et al. did 
not describe or suggest the use of the yeast EST2 gene sequence in any diagnostic or therapeutic 
methods, or describe or suggest the use of the yeast EST2 polynucleotide for reconstitution of 
telomerase activity in vivo or in vitro. 



H. GenBank Accession No. AA9817Q6 [FJ]: 

This electronic GenBank listing provided an approximately 385 nucleotide 
sequence of a expressed sequence tag (EST) from a human germinal B-cell library. As disclosed 
in ancestor application USSN 08/844,419, the AA281296 EST was identified by a coinventor as 
corresponding to a conserved sequence in the TRT protein of the ciliate Euplotes. At the time of 
this identification, the coinventor was not subject to an obligation of assignment to both of the 
assignees of the Present Application. 

The GenBank listing differs from the Present Application because, inter alia, it 
did not indicate or suggest the function of the EST sequence, or suggest that the AA28 1296 EST 
corresponds to a TRT sequence, or identify any protein coding sequence (e.g., open reading 
frame) in the EST sequence. In contrast, the Present Application discloses methods and reagents 
relating to hTRT gene and protein sequences. 

The following references were co-authored by one or more of the inventors named 
on the Present Application, and published after one or more of the ancestor applications to 
which the Present Application claims priority, but prior to the filin g date of the Present 
Application: 



J- Lingner et al.. 1996. "P urification of telomera.se from Euplotes aediculatus: 
requirement of a primer T o verhang" Proc. Natl. Acad Sni USA 93:10712 [FK] 

This reference described the purification of telomerase from the ciliate Euplotes 
aediculatus, and identified two putative protein subunits of telomerase, one of approximately 43 
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Application claims priority identify the 120 kDa protein as the Euplotes TRT protein and also 
describe the 43 kDa protein. 



J - Ungner et al M 1997, "Reverse transcrip tas e motifs in the catalytic snhnnit nf 
telomerase." Science 276- Sfil [EA] 

This reference described the cloning of the gene encoding the catalytic protein 
subunit of Euplotes aediculatus telomerase {Euplotes TRT, referred to as "pi 23" in this 
publication) and the identification of reverse transcriptase motifs in the Euplotes protein. 
Lingner et al. also identified EST2, a protein from 'Saccharomyces cerevisiae, as a homolog of 
the Euplotes TRT. The authors also showed that mutation in the reverse transcriptase motifs of 
the yeast TRT resulted in loss of telomerase activity in vitro and loss of function in vivo. 



The following references were published after the filing date of the Present 
Application. They are included in order to assist the Examiner in understanding the 
invention. 

K - Nakamura et al.. 1997. "Telomerase Cataly tic Suhunit Homologs from Fission 
Yeast and Human." Science 7.77- QSS [FL] 

This reference described the TRT genes and proteins from human and 
Schizosaccharomyces pombe. GenBank accession numbers for the S. pombe and human TRT 
sequences were provided (see legend to Figure 2). Several of the inventors named on the Present 
Application are coauthors of this article. 
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L Counter et al, 1 997. " The catalytic suhunit nf v e ast telnm^g." p r „ c . Nnfl 
Acad, Set ^^^.94:9202-9707 prM] 

Counter et al. identified the S. cerevisiae EST2 gene product as a subunit of yeast 
telomerase required for enzyme catalysis. One or more of the inventors named on the Present 
Application were provided with a preprint of this article prior to the filing date of U.S. Patent 
Application Serial No. 08/912,951 (filed August 14, 1997). 

M ' Meyerson et a|„ 1997. "hF,ST7 the Pufatiye.H,,rn a n Telomere TatalvhV Snhnnit 
Qene, I? Up-Regulat ed in Tumor Ce lls a n d during Tmrnortalirarinn " Cell 90:785-795 [FN] 

Meyerson et al. described cloning of a human cDNA, "hEST2," that encodes the 
catalytic subunit of human telomerase. One or more of the inventors named on the Present 
Application were provided with a preprint of this article prior to the filing date of U.S. Patent 
Application Serial No. 08/912,951 (filed August 14, 1997), but after the filing date of U.S. Patent 
Application Serial No. 08/854,050 (filed May 9, 1997). 

N - Kilian et al.. 1997. "Isolation of a candi date human telomerase catalytic suhunit 
gene, which reveal s compl ex spl i ci ng p atterns in different cell tvn ft.s, " Hum. Mol. Genet. 6:201 1- 
2019. [FOj 

Kilian et al. describe cloning of a human gene, "hTCS 1 ," that encodes a 
telomerase component. The authors identify the hTCSl as the same gene as hTRT, citing 
Nakamura et al., supra. 

°- Harrington et al.. 1997. "Human telome r ase contains evolutionarilv conserved 
catalytic a nd structural subunits." Genes Dev 1 1:31 09-31 1 S [FP] 

Harrington et al. described cloning and characterization of a human gene encoding 
"TP2" (telomerase-associated protein 2) which they reported is associated specifically with 
human telomerase activity. The authors identified TP2 as encoding the catalytic subunit of 
human telomerase referred to in the Present Application as hTRT, citing Nakamura et al. 
(reference K, supra). 
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P - Weinrich et al., 1997, "Reconstitution of hnma n H omerase with th* t^mp i.*. 
RNA cornponent h , TR and the c atalytic protein subunit hTRT " Mat. Genet 1 QQ7 Dec 1 : 1 7C4V 
493-502 t [FQ] 

In this article, co-authored by three of the inventors named on the Present 
Application, Weinrich et al. described reconstitution of telomerase catalytic activity by in vitro 
co-synthesis {i.e., a coupled transcription/translation system) of hTRT and the human telomerase 
RNA component. Reconstitution by in vitro mixing of hTRT and telomerase RNA is also 
described. In addition, Weinrich et al. reported that, as' disclosed in the Present Application, 
single arnino-acid changes in conserved telomerase-specific and "RT" motifs reduce or abolish 
activity telomerase catalytic activity. 

Q - Bodnar et a]., 1 998, "Extension of Life-Sp^ h v Introduction ofTelomera.se into 
Normal Human Cells." Science 279:349-35? [FR] 

In this article, co-authored by two of the inventors named on the Present 
Application, Bodnar et al. described the effect of expression of hTRT protein on the life-span of 
normal human cells. As disclosed in the Present Application, expressing hTRT in normal human 
cells results in an increase in the life-span of the cells. 

^ WQ 98/01543 ("Human Telomerase Gene" T n lariic Inr. p ubli shed in 199S) [FE] 
and WQ 98/01 542 ("Human Telomerase" Regents of the TTrnWi tv of California published in 
1998V [FD] 

These PCT publications were published after the filing date of the Present 
Application but claim priority to U.S. Patent Applications filed before the filing date of the 
Present Application. These publications described four protein bands identified by 
polyacrylamide gel electrophoresis of a cell lysate fraction "enriched for telomerase." The 
apparent molecular weights of the proteins on denaturing PAGE were: 140 kD, 105 kD, 48 kD 
and 43 kD. Arnino acid and nucleotide sequences for the 105 kD protein and a corresponding 
cDNA were provided. Based on comparison of the sequences, the 105 kD protein does not 
appear to be related to the hTRT protein disclosed in the Present Application. 
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The following patent applications are related to the Present Application, either 
because they claim priority to the Present Application or because the Present Application 
claims priority to them. The brief descriptions given are noj intended to be comprehensive 
or limiting. 

1) USSN 08/724,643 (filed October 1, 1996), described, inter alia, isolated, purified, and 
recombinant telomerase reverse transcriptase (TRT) proteins, and isolated, purified, and 
recombinant nucleic acids relating to the TRT genes of the ciliate Euplotes aediculatus and the 
yeast S. cerevisiae. The inventors listed on this application are Cech and Lingner, and the 
application is assigned to the University Technology Corporation. It is the undersigned's belief 
that at the time any invention in this application was made, inventor Cech was subject to an 
obligation of assignment to the Howard Hughes Medical Institute, and inventor Lingner may or 
may not have been subject to a similar obligation, but Cech and Lingner are believed to be 
coinventors of each claim. Prior to the filing of USSN 08/844,419, the application was assigned 
to the University Technology Corporation. 

2) USSN 08/844,419 (filed April 18, 1997), described, inter alia, the cloning of a S. 
pombe (yeast) homolog of the Euplotes TRT protein, and the identification of a human DNA 
expressed sequence tag (EST) in a public database that corresponded to a sequence in the 
Euplotes TRT. The inventors listed on this application are Cech, Lingner, and Nakamura, and 
the application is assigned to University Technology Corporation. It is the undersigned's belief 
that at the time of making of any invention which is in this application and not in USSN 
08/724,643, inventors Cech, Lingner and Nakamura were subject to an obligation of assignment 
to the University Technology Corporation. 

3) USSN 08/846,017 (filed April 25, 1997), provided, inter alia, additional hTRT amino 
acid and nucleotide sequence. The inventors listed on this application are Cech, Lingner, 
Nakamura, Morin, Harley, Andrews, and Chapman, and the application is assigned to University 
Technology Corporation and Geron Corp. At the time of invention of the inventions) for which 
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assignment to Geron Corp, and inventors Cech, Lingner and Nakamura remained subject to an 
obligation of assignment to the University Technology Corporation. 

4) USSN08/851,843 (filedMay6, 1997)andUSSN08/054,050(filedMay9 1997) 
descnbed, inter alia, isolation of a clone encoding a full-length hTRT protein, and provided ' 
ammo ac ld and nucleotide sequence for hTRT. Tne inventors and assignees are the same as in 
USSN 08/846,017. 



5) The following patent applications describe, inter alia, additional isolated, purified • 
and recombinant variants and fragments of the human and/or non-human telomere reverse ' 
transcnptase peptides, polypeptides, proteins, oligonucleotides and polynucleotides, and methods 
for using these novel reagents: 

USSN 08/91 1,3 12, filed August 14, 1997; 

USSN 08/912,951, filed August 14, 1997 

USSN 08/915,503, filed August 14, 1997 

USSN 08/974,549, filed November 19, 1997; 

USSN 08/974,584, filed November 19, 1997; 

PCT Application US97/17618, filed October 1, 1997; and, 

PCT Application US97/974549, filed October 1, 1997 (In addition, 6 national or 
regional applications were filed on October 1, 1997, with essentially the same disclosure as PCT 
Application US97/974549). 

The inventors and assignees of these applications axe the same as in USSN 08/846,017. 

6) USSN 08/979,742 (filed December 29, 1997), disclosed, inter alia, isolated, purified, 
and recombinant preparations of the mouse homolog of hTRT, related polynucleotides, and 
methods relating to mouse TRT peptide, polypeptide, protein, oligonucleotide and 
polynucleotide reagents. The listed inventors are Morin, Allsopp, and DePinho, and the 
assignees are Geron Corp. and Albert Einstein College of Medicine. 
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- Summary 



Applicants respectfully submit that the pending claims are presently allowable, 
prior art references anticipated the claimed human telomerase catalytic subunit proteins, 
^nucleotides, and methods of the of the present invention, and no prior art references, eiihe; 
ae or in combination, rendered these proteins, polynucleotides or methods obvious. 



TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, 8th Floor 
San Francisco, California 941 1 1-3834 
Telephone: (650) 326-2400 
Facsimile: (650) 326-2422 



Respectfully submitted, 




William M. Smith 
Reg. No. 30,223 



Randolph T. Apple 
Reg. No. 36,429 
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